Thymoquinone (TQ), the main pharmacological active ingredient within the black cumin seed (Nigella sativa) is believed to be responsible for the therapeutic effects on chronic inflammatory conditions such as arthritis, asthma and neurodegeneration. In this study, we evaluated the potential anti-inflammatory role of TQ in lipopolysaccharide (LPS)-stimulated BV-2 murine microglia cells. The results obtained indicate that TQ was effective in reducing NO 2 − with an IC 50 of 5.04 μM, relative to selective iNOS inhibitor LNIL-L-N6-(1-iminoethyl)lysine (IC 50 4.09 μM). TQ mediated reduction in NO 2 − was found to parallel the decline of iNOS protein expression as confirmed by immunocytochemistry. In addition, we evaluated the anti-inflammatory effects of TQ on ninety-six (96) cytokines using a RayBio AAM-CYT-3 and 4 cytokine antibody protein array. Data obtained establish a baseline protein expression profile characteristic of resting BV-2 cells in the order of osteopontin N MIP-1alpha N MIP-1 g N IGF-1 and MCP-I. In the presence of LPS [1 ug/ml], activated BV-2 cells produced a sharp rise in specific pro-inflammatory cytokines/chemokine's IL-6, IL-12p40/70, CCL12 /MCP-5, CCL2/MCP-1, and G-CSF which were attenuated by the addition of TQ (10 μM). The TQ mediated attenuation of MCP-5, MCP-1 and IL-6 protein in supernatants from activated BV-2 cells were corroborated by independent ELISA. Moreover, the data obtained from the RT 2 PCR demonstrated a similar pattern where the LPS mediated elevation of mRNA for IL-6, CCL12/MCP-5, CCL2/MCP-1 were significantly attenuated by TQ (10 μM). Also, in this study, consistent data were obtained for both protein antibody array densitometry and ELISA assays. In addition, TQ was found to reduce LPS mediated elevation in gene expression of Cxcl10 and a number of other cytokines in the panel. These findings demonstrate the significant antiinflammatory properties of TQ in LPS activated microglial cells. Therefore, the obtained results might indicate the usefulness of TQ in delaying the onset of inflammation-mediated neurodegenerative disorders involving activated microglia cells.
Introduction
Chronic low grade central nervous system (CNS) neuro-inflammation is a pathological component of many degenerative diseases such as Parkinson's disease (PD) (Shivers et al., 2014 ), Alzheimer's (AD) (Sacino et al., 2014) and amyotrophic lateral sclerosis (ALS) (Rizzo et al., 2014) . The presence of activated microglia and glial cells circumscribe necrotic neuronal debris associated with diverse types of inflammatory brain injury (Gyoneva et al., 2014; Ramsey and Tansey, 2014; Russo et al., 2014) , which reciprocally exacerbates neurodegenerative processes in a cyclical fashion.
For centuries, particularly in the Middle East, black cumin seeds (Nigella sativa) have been used to treat a diverse range of peripheral inflammatory-and central inflammatory-related illnesses such as diabetes, asthma, arthritis, colitis, periodontitis and encephalomyelitis (Padhye et al., 2008; Butt and Sultan, 2010; Sankaranarayanan and Pari, 2011; Woo et al., 2012; Shabana et al., 2013) . Moreover, unlike some synthetic drugs, the anti-inflammatory properties of black cumin seeds are accompanied by a milieu of health promoting effects on almost every major system (i.e. cardiovascular, respiratory, immune) (Padhye et al., 2008) and organ (i.e. digestive tract, kidney, pancreas and liver) of the human body (Alkharfy et al., 2011; Nili-Ahmadabadi et al., 2011; Sankaranarayanan and Pari, 2011; Basarslan et al., 2012; Ahmad et al., 2013) .
With advances in biomedical sciences, we now know that the antiinflammatory effects of black cumin seed on health are largely attributable to its primary active component; thymoquinone (TQ) (Ali and Blunden, 2003) . TQ possesses a number of pharmacological therapeutic Journal of Neuroimmunology 286 (2015) 5-12 
